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lacrimo-auriculo-dento-digital syndrome
Lacrimo-auriculo-dento-digital (LADD) syndrome is a genetic disorder that mainly
affects the eyes, ears, mouth, and hands. LADD syndrome is characterized by defects
in the tear-producing lacrimal system (lacrimo-), ear problems (auriculo-), dental
abnormalities (dento-), and deformities of the fingers (digital).

The lacrimal system consists of structures in the eye that produce and secrete tears.
Lacrimal system malformations that can occur with LADD syndrome include an
underdeveloped or absent opening to the tear duct at the edge of the eyelid (lacrimal
puncta) and blockage of the channel (nasolacrimal duct) that connects the inside corner
of the eye where tears gather (tear sac) to the nasal cavity. These malformations of
the lacrimal system can lead to chronic tearing (epiphora), inflammation of the tear sac
(dacryocystitis), inflammation of the front surface of the eye (keratoconjunctivitis), or an
inability to produce tears.

Ears that are low-set and described as cup-shaped, often accompanied by hearing loss,
are a common feature of LADD syndrome. The hearing loss may be mild to severe and
can be caused by changes in the inner ear (sensorineural deafness), changes in the
middle ear (conductive hearing loss), or both (mixed hearing loss).

People with LADD syndrome may have underdeveloped or absent salivary glands,
which impairs saliva production. A decrease in saliva leads to dry mouth (xerostomia)
and a greater susceptibility to cavities. Individuals with LADD syndrome often have
small, underdeveloped teeth with thin enamel and peg-shaped front teeth (incisors).

Hand deformities are also a frequent feature of LADD syndrome. Affected individuals
may have abnormally small or missing thumbs. Alternatively, the thumb might be
duplicated, fused with the index finger (syndactyly), abnormally placed, or have three
bones instead of the normal two and resemble a finger. Abnormalities of the fingers
include syndactyly of the second and third fingers, extra or missing fingers, and curved
pinky fingers (fifth finger clinodactyly). Sometimes, the forearm is also affected. It can
be shorter than normal with abnormal wrist and elbow joint development that limits
movement.

People with LADD syndrome may also experience other signs and symptoms. They
can have kidney problems that include hardening of the kidneys (nephrosclerosis) and
urine accumulation in the kidneys (hydronephrosis), which can impair kidney function.
Recurrent urinary tract infections and abnormalities of the genitourinary system can
also occur. Some people with LADD syndrome have an opening in the roof of the
mouth (cleft palate) with or without a split in the upper lip (cleft lip). The signs and
symptoms of this condition vary widely, even among affected family members.



Frequency

LADD syndrome appears to be a rare condition; at least 60 cases have been described
in the scientific literature.

Genetic Changes

Mutations in the FGFR2, FGFR3, or FGF10 gene can cause LADD syndrome.

The FGFR2 and FGFR3 genes provide instructions for making proteins that are part of
a family called fibroblast growth factor receptors. The FGF10 gene provides instructions
for making a protein called a fibroblast growth factor, which is a family of proteins
that attaches (binds) to fibroblast growth factor receptors. The receptors are located
within the membranes of cells, where they receive signals that control growth and
development from growth factors outside the cell. The signals triggered by the FGFR2,
FGFR3, and FGF10 genes appear to stimulate cells to form the structures that make up
the lacrimal glands, salivary glands, ears, skeleton, and many other organs.

Mutations in the FGFR2, FGFR3, or FGF10 gene alter the proteins produced from
these genes and disrupt the signaling within cells. As a result, cell maturation and
development is impaired and the formation of many tissues is affected, leading to the
signs and symptoms of LADD syndrome.

Inheritance Pattern

This condition is inherited in an autosomal dominant pattern, which means a mutation in
one copy of the FGFR2, FGFR3, or FGF10 gene in each cell is sufficient to cause the
disorder.

In some cases, an affected person inherits the mutation from one affected parent. Other
cases result from new mutations in the gene and occur in people with no history of the
disorder in their family.

Other Names for This Condition

• lacrimoauriculodentodigital syndrome

• LADD syndrome

• Levy-Hollister syndrome

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Levy-Hollister syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265269/
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Other Diagnosis and Management Resources

• American Academy of Ophthalmology: The Tearing Patient
https://www.aao.org/eyenet/article/tearing-patient-diagnosis-management?
june-2009

• Cincinnati Children's Hospital: Tear Duct Probing and Irrigation
https://www.cincinnatichildrens.org/health/t/tear-duct-probe

• Cleveland Clinic: Dry Eyes
http://my.clevelandclinic.org/health/articles/dry-eyes

• Cleveland Clinic: Dry Mouth Treatment
http://my.clevelandclinic.org/health/articles/dry-mouth-treatments

• Monroe Carell Jr. Children's Hospital at Vanderbilt: Blocked Tear Duct
(Dacryostenosis)
https://childrenshospital.vanderbilt.org/library/article.php?
ContentTypeId=90&ContentId=P02081&Category=Growth%20and%20
Development&SubtopicId=33185&lang=en&section=33153

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Health Topic: Salivary Gland Disorders
https://medlineplus.gov/salivaryglanddisorders.html

• Health Topic: Tears
https://medlineplus.gov/tears.html

page 3

https://www.aao.org/eyenet/article/tearing-patient-diagnosis-management?june-2009
https://www.aao.org/eyenet/article/tearing-patient-diagnosis-management?june-2009
https://www.cincinnatichildrens.org/health/t/tear-duct-probe
http://my.clevelandclinic.org/health/articles/dry-eyes
http://my.clevelandclinic.org/health/articles/dry-mouth-treatments
https://childrenshospital.vanderbilt.org/library/article.php?ContentTypeId=90&ContentId=P02081&Category=Growth%20and%20Development&SubtopicId=33185&lang=en&section=33153
https://childrenshospital.vanderbilt.org/library/article.php?ContentTypeId=90&ContentId=P02081&Category=Growth%20and%20Development&SubtopicId=33185&lang=en&section=33153
https://childrenshospital.vanderbilt.org/library/article.php?ContentTypeId=90&ContentId=P02081&Category=Growth%20and%20Development&SubtopicId=33185&lang=en&section=33153
https://medlineplus.gov/diagnostictests.html
https://medlineplus.gov/drugtherapy.html
https://medlineplus.gov/geneticcounseling.html
https://medlineplus.gov/palliativecare.html
https://medlineplus.gov/surgeryandrehabilitation.html
https://medlineplus.gov/salivaryglanddisorders.html
https://medlineplus.gov/tears.html


Genetic and Rare Diseases Information Center

• Lacrimo-auriculo-dento-digital syndrome
https://rarediseases.info.nih.gov/diseases/6848/lacrimo-auriculo-dento-digital-
syndrome

Additional NIH Resources

• National Eye Institute: Facts About Dry Eye
https://nei.nih.gov/health/dryeye/dryeye

• National Institute of Dental and Craniofacial Research: Dry Mouth
https://www.nidcr.nih.gov/oralhealth/topics/drymouth/drymouth.htm

Educational Resources

• American Optometric Association: Dry Eye
http://www.aoa.org/patients-and-public/eye-and-vision-problems/glossary-of-eye-
and-vision-conditions/dry-eye?sso=y

• Boston Children's Hospital: Thumb duplication (Pre-Axial Polydactyly) in Children
http://www.childrenshospital.org/conditions-and-treatments/conditions/thumb-
duplication-pre-axial-polydactyly

• Boston Children's Hospital: Thumb Hypoplasia/Aplasia in Children
http://www.childrenshospital.org/conditions-and-treatments/conditions/thumb-
hypoplasia-aplasia

• Boys Town National Research Hospital: Types of Hearing Loss
https://www.boystownhospital.org/knowledgeCenter/articles/hearing/Pages/
TypesofHearing.aspx

• Cleveland Clinic: Tear Duct Conditions
http://my.clevelandclinic.org/health/articles/tear-duct-conditions

• Disease InfoSearch: Lacrimo-auriculo-dento-digital syndrome
http://www.diseaseinfosearch.org/Lacrimo-auriculo-dento-digital+syndrome/4066

• Johns Hopkins Medicine: Congenital Hand Deformities
http://www.hopkinsmedicine.org/healthlibrary/conditions/adult/plastic_surgery/
congenital_hand_deformities_85,P01120/

• Kennedy Krieger Institute: Deafness and Hearing Loss
https://www.kennedykrieger.org/patient-care/diagnoses-disorders/hearing-
impairment

• MalaCards: ladd syndrome
http://www.malacards.org/card/ladd_syndrome

• March of Dimes: Hearing Impairment
http://www.marchofdimes.org/baby/hearing-impairment.aspx
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• Mouth Healthy by the American Dental Association: Dry Mouth
http://www.mouthhealthy.org/en/az-topics/d/dry-mouth

• Orphanet: Lacrimoauriculodentodigital syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=2363

Patient Support and Advocacy Resources

• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/ladd-syndrome/

• Resource List from the University of Kansas Medical Center: Hard of Hearing/
Deafness
http://www.kumc.edu/gec/support/hearing.html

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?term=%22lacrimoauriculodentodigital+syndrome
%22+%5BDISEASE%5D+OR+%22LADD+syndrome%22+%5BDISEASE%5D+OR
+%22Levy-Hollister+syndrome%22+%5BDISEASE%5D+OR+%22lacrimo-auriculo-
dento-digital+syndrome%22+%5BDISEASE%5D+OR+NCT01766232+%5BID-
NUMBER%5D+OR+NCT01843894+%5BID-NUMBER%5D+OR+NCT00001196+
%5BID-NUMBER%5D

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28lacrimoauriculodentodigital
+syndrome%5BTIAB%5D%29+OR+%28lacrimo-auriculo-dento-digital+syndrome
%5BTIAB%5D%29+OR+%28ladd+syndrome%5BTIAB%5D%29+OR+%28levy-
hollister+syndrome%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human
%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• LACRIMOAURICULODENTODIGITAL SYNDROME
http://omim.org/entry/149730
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